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He’s just content to sit: a qualitative study
of mothers’ perceptions of infant obesity
and physical activity
Danae Dinkel1* , Kailey Snyder1, Anastasia Kyvelidou2 and Victoria Molfese3
Abstract
Background: Rates of obesity among children ages zero to five are rapidly increasing. Greater efforts are needed to
promote healthy behaviors of young children. Mothers are especially important targets for promoting health as
mothers’ views play a vital role in helping their children foster healthy habits from an early age. Research has found
parents’ views of infants’ weight may influence their feeding practices; however, limited research has explored
mothers’ view of infants’ weight in relation to the promotion of physical activity. Therefore, the purpose of this
study was to explore the perceptions of mothers of normal weight infants and overweight infants about their
infant’s weight and physical activity.
Methods: Semi-structured interviews were conducted with mothers of normal weight (n = 18) and of overweight (n = 11)
infants (6.5 ± 0.5 month) in a Midwestern city in the United States. A thematic analysis was used to analyze the data.
Results: A majority of mothers thought infants could be overweight. However, no mothers referenced their own infant as
overweight. Mothers most commonly noted infants could be overweight only if they were formula fed and/or were
overfed, not if they were breastfed. Mothers views were not negatively influenced by others who mentioned that their child
was either “big” or “small” and only one mother had been told her infant was overweight. A majority of mothers thought an
infant could be physically active. When discussing infant activity, mothers primarily referred to it in terms of general mobility
and a few thought activity level was related to a personality characteristic. Mothers intended to promote physical activity in
the future either through outdoor play or specific organized activities such as sports. Despite a majority of mothers stating
they were currently physically active themselves, only a few talked about interacting with their infant to promote their
infant’s physical activity.
Conclusions: Efforts are needed by healthcare professionals and other public health professionals to inform mothers
about the dangers of increased weight during infancy as well as the importance of interacting with infants to promote
physical activity.
Keywords: Infant, Physical activity, Qualitative, Obesity
Background
Rates of obesity among children ages zero to five have in-
creased dramatically all over the world [1]. This is con-
cerning as the first year of a child’s life can make a
significant impact on his/her long-term health [2]. Specif-
ically, rapid increases in weight during the first 6 months
have been associated with increased risk for obesity at ages
5 and 10 years [3]. Unfortunately, overweight and obesity
has a negative impact on a child’s physical and psycho-
logical health as well as overall quality of life [4]. For
example, research studies have found cardiometabolic risk
factors and development of atherosclerosis in obese
preschoolers, once thought to only present in adulthood
[5, 6]. In addition to these concerning findings, being
obese as a child increases one’s risk of adult obesity, which
is associated with a variety of chronic health conditions.
The obesity epidemic has had severe economic impact for
countries all over the world ($73.8 billion in US, $10.9
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billion in Germany) [7]. Greater efforts are needed to pre-
vent and treat infants (<12 months of age) who are at-risk
for being overweight or obese (defined as having a weight-
for-length (WFL) z-score greater than two standard devi-
ation above the World Health Organizations (WHO) stan-
dards) [4, 7].
Reducing the prevalence of overweight and obesity
rates is no small task as a multitude of factors influence
a child’s weight status such as genetic/biological, behav-
ioral, and environmental factors as well as an individual’s
culture and socioeconomic status [4]. One of the recom-
mended strategies to combat childhood obesity by the
WHO is to “provide guidance on, and support for,
healthy diet, sleep and physical activity in early child-
hood to ensure children grow appropriately and develop
healthy habits” [4, pg. 26]. Within a child’s first year (i.e.,
infancy), parents play an obvious role in supporting and
developing healthy habits. However, there is evidence
that many parents fail to identify their infant as being
overweight or obese because they prefer “chubbier” in-
fants and health professionals (i.e., pediatricians) who
parents look to for advice may also not acknowledge
children’s overweight or obesity status [8–19].
Parental preference for larger infants
Several studies have found parents prefer fatter infants, es-
pecially those parents whose infants are heavier [14, 16].
For example, a survey conducted by Laraway and
colleagues [14] found that almost a quarter of parents of
6–27 month olds preferred their infant’s weight to be in the
highest quartile on the WFL growth chart. This may be due
to parent’s belief that higher percentiles equate to superior
standings (i.e., academic achievement scores) [14]. Redsell
and colleagues [16] found similar results in their qualitative
study of parents of infants in the United Kingdom. How-
ever, the theme of a preference for heavier infants was only
found in parents who were overweight or obese themselves.
Additionally, parents’ perceptions were influenced by cul-
tural or individual preferences such as what friends and
family thought and advice received from previous genera-
tions (e.g., grandparents).
Conversely, parents may not recognize their infant is
overweight. Jimenez-Cruz and colleagues [13] found that
83% of mothers from Mexico with 5 to 24-month olds
who were overweight or obese underestimated their in-
fant’s weight. Thus, parents may need guidance on rec-
ognizing overweight and obese infants and guidance on
why and how to promote healthy behaviors as preventa-
tive efforts against childhood obesity beginning in
infancy [16]. Additional in-depth exploration is needed to
better understand parental perceptions of infants’ weight
(normal weight, overweight) and how these perceptions
may impact promotion of healthy behaviors [14].
Fostering healthy habits
Parents are especially important targets for promoting
healthy behaviors as they play a vital role in helping their
children foster healthy habits from an early age [4, 20,
21]. Research in this area has primarily focused on the
influence of parental attitudes in the development of
children’s eating practices [13, 14, 21–26]. Another crit-
ical habit that parents begin to influence during infancy
is the adoption of healthy physical activity practices. In
general, it is recognized that parents play a critical role
in their infant’s motor development as they make deci-
sions on how much an infant is held, the time spent in
restrictive devices (i.e., carriers, car seats, swings), the
time given for play on their stomach, and infant physical
activity in general [27]. To promote infants’ health and
motor development it is recommended that infants take
part in daily developmentally appropriate activities (e.g.,
rolling, crawling) in open and safe play areas in which
infants have the ability to take part in free movement
with appropriate toys (e.g., rattles, balls). Additionally,
guidelines suggest promoting parent-infant interaction
and limiting time spent in restrictive devices (e.g.,
swings, car seats) [28]. Understanding these perceptions
is important as research has shown that a child’s move-
ment and development of gross and fine motor skills is
critical for muscle strengthening and participation in
physical activity later in life [29, 30]. However, research
has found that few parents view physical activity as a top
priority for infants and few are concerned about prac-
tices that may limit their infant or young child’s activity,
such as stroller use [16, 31, 32].
Interestingly, studies have found parents perceive high
infant activity levels as problematic due to concerns of
inappropriate behaviors in certain situations, discipline
concerns, or the physical demands of having to chase a
child around [32–34]. A negative view of activity in in-
fancy may lead to parents wishing their infant were less
active which could increase the promotion of more
sedentary activities. For example, Thompson and col-
leagues [34] determined infants of low-income African
American mothers’ who were perceived as being more
active had higher odds of TV viewing. More research is
needed with different socio-economic classes and in
younger samples to gain a fuller picture of mothers’
perceptions of infants’ physical activity. Additionally, few
studies have fully explored mothers’ of both normal
weight and overweight infants’ perception of physical
activity or mothers’ awareness of physical activity guide-
lines [13, 16, 32].
Physicians’ recognition of obesity in infants
Within the United States, pediatricians serve as the
cornerstone of children’s healthcare. While little research
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has examined pediatrician’s discussion of weight specific-
ally with the parents of infants, several studies have
found that often pediatricians do not acknowledge older
children’s weight or are uncomfortable discussing with
parents that a child is overweight or obese [8, 10, 12].
This is concerning as the American Academy of
Pediatrics recommends pediatricians see children 14
times prior to their fifth birthday, providing ample op-
portunities to discuss weight concerns with parents [35].
The lack of acknowledgement from pediatric physicians
may also contribute to parents’ lack of concern about
their child’s weight [11]. However, more research is
needed regarding parent’s perception of pediatrician’s ac-
knowledgement of weight, especially in the first year.
One theory that has been utilized in health behavior
studies is the Social Cognitive Theory [36]. The Social
Cognitive Theory posits that behavior can be explained
based on the interaction between personal cognitive
factors (self-efficacy, collective efficacy, outcome expec-
tations, knowledge), socioenvironmental factors (obser-
vational learning, normative beliefs, social support,
opportunities and barriers), and behavioral factors
(behavioral skills, intentions, reinforcement). A better
understanding of these concepts in relation to parents
perceptions of infant weight and physical activity could
help inform the development of interventions designed
to improve infant health.
Therefore, the central research question was: How do
mothers’ of normal weight infants (NWI) and over-
weight infants (OWI) perceive their infant’s weight and
physical activity? The sub-questions are as follows: What
beliefs of the mother influence these perceptions? What
external factors influence these perceptions? These
findings are needed to increase our understanding of
parents’ current knowledge and use of physical activity-
related practices in infancy. This information may be
useful for developing strategies to enable parents to en-
gage with their infants in physical activities, especially
those at-risk for obesity.
Methods
Participants and recruitment
Parents were recruited to participate in a larger study
examining the physical activity and postural control of
NWI and OWI in a Midwestern city in the United
States. Full details of the study are presented elsewhere
[37]. A purposeful sampling strategy was used to recruit
primary caregivers consisting of NWI and OWI [38].
Recruitment occurred via flyers in local baby friendly
businesses (e.g., chiropractic offices), women & infant
clinics (WIC), social media (e.g., Facebook), physician
referral, and word of mouth (e.g., family/friend recom-
mendations). Inclusion criteria consisted of being the
primary caregiver of a typically developing infant
<3 months of age. Exclusion criteria included having an
infant with a birth defect or congenital abnormality, hav-
ing been born preterm (<37 weeks), being classified as
underweight (WFL z-score less than two standard devia-
tions below the median), or any other diagnosed medical
condition that might affect brain development, visual,
auditory or motor impairment. Eligible participants were
contacted via text or e-mail to ensure they met the
inclusion/exclusion criteria and to confirm interest in
participation. Upon response, participants were sched-
uled for an initial intake appointment. Recruitment was
halted once participation numbers were reached
(n = 36). Participants completed a written consent form
if they agreed to participate in the study.
A total of 51 mothers indicated an interest in the study
by contacting researchers. Twenty-two were either ex-
cluded prior to their initial visit (n = 2 infants under-
weight, n = 11 infant too old, n = 2 diagnosed health
condition, n = 2 born premature) or dropped out after
the first visit (n = 5) due to lack of time or moving out
of the area. Thus, 29 mothers completed the study. The
majority of mothers were White (93.1%), between the
ages of 20–30 (55.2%), and worked full-time (44.8%) or
were homemakers (44.8%). Three-fourths (75.8%) of
mothers were overweight or obese and a little over a
third of the infants were overweight (37.9%) (Table 1).
Of the 29 infants, 68.9% were exclusively breastfed for at
least 6 months. At the time of the interviews infants
were 6.5 months old (± 0.5).
Data collection
As part of the overall study, participants completed three
visits to the University’s motor development lab: at three
months of age, the onset of sitting (~5 months of age),
and one-month post onset of sitting (~6 months of age).
Infants’ weight was measured to the nearest 10 g via a
Detecto Pediatric scale and length was measured to the
nearest .1 cm via a SECA infantometer in order to calcu-
late their WFL z-score [39, 40]. Infants were classified as
overweight (n = 11) if their WFL Z-score was above two
standard deviations of the WHO’s standards at one or
more lab visits; otherwise they were classified as normal
weight (n = 18). Mothers completed a short demo-
graphic survey at each visit including items such as
breastfeeding duration and their own current weight.
Semi-structured interview questions were developed
based on a previous study exploring parents’ beliefs
about infant weight, growth and feeding behaviors [16].
Questions were modified to more specifically explore
infants’ physical activity and motor skill development
(for the full list of interview questions, please see
the Additional file 1). Pilot testing was conducted with
the first two interviews to determine any weaknesses or
flaws in the interview protocol. Minor revisions were
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completed prior to conducting the remaining interviews.
The interview guide included a combination of closed
and open-ended questions. Questions pertained to: 1)
caregivers’ perception of infant weight, 2) knowledge of
developmental milestones, 3) typical activities for their
infant, and 4) future physical activity promotion efforts
for their child. While the guide was designed to discuss
these topics, interviewers were allowed flexibility in
which to explore additional topics that may have arisen
during discussions [41].
Semi-structured interviews were conducted with
mothers (n = 29) from May 2015–March 2016. All inter-
views were conducted by one of two trained research
personnel within the University’s motor development
lab. The interviews occurred at the third visit at a time
convenient to the mother and infant. Mothers received
$25 per visit for participating in the study. Interview
duration ranged from 15 to 34 min with an average dur-
ation of 22 min. All interviews were audio recorded and
transcribed verbatim by research personnel experienced
in transcription. All participants were given identifying
codes and names were not associated with the tran-
scripts. The word count for interviews ranged from 802
to 3172 words with an average of 1834 words. Interview
transcripts were reviewed by the researchers who con-
ducted the interviews for accuracy before data analysis.
Data analysis
Two trained qualitative researchers (DD, KS) conducted a
thematic analysis following the methodology outlined by
Braun and Clarke [42]. First, both researchers read
through each of the transcripts. Next, they independently
coded the first two interviews, and then met to compare
codes, reach consensus, and develop a codebook. The re-
searchers then re-coded the initial interviews and coded
the remaining interviews. The researchers met again to
compare all coded data and discuss any additional issues
that arose during coding (e.g., addition of other codes).
Any discrepancies in coding were discussed with a third
researcher trained in qualitative methods in order to reach
a consensus on all coded data. Codes were categorized
into overall themes guided by the two main purposes of
our study: examining perceptions of weight and physical
activity and the researchers then independently revisited
the coding to ensure the themes fully reflected the find-
ings within the data. Finally, the researchers met one last
time to finalize themes. Data were validated through the
process of peer debriefing which consists of discussion of
the findings with impartial colleagues [38, 43].
Results
The results are organized into two primary themes:
perceptions of infant weight and perceptions of physical
activity. Quotations from mothers as well as whether
they were the mother of a NWI or OWI is noted to help
confirm and explain findings.
Perceptions of infant weight
Infants can be overweight
A majority of mothers thought that infants could be
overweight. However, many mothers were not definitive
in their answers prefacing their answers with “I guess”
or “I think it could be possible” without actual reference
to their own infant or an infant they knew personally as
being overweight. None of the mothers referenced their
own infant as overweight. When discussing if an infant
could be overweight, mothers most commonly noted
only infants who were formula fed and/or were overfed
either by a bottle or because they started solid foods too
early could be overweight. As a majority of the mothers
Table 1 Participant demographics
Characteristics Mothers n = 29 Infants n = 29
Weight
Normal weight 7 (24.1) 18 (62.1)
Overweight 8 (27.6) 11 (37.9)
Obese 14 (48.3)
Race/Ethnicity
White 27 (93.1) 22 (75.9)
Asian 1 (3.4) 1 (3.4)
Hispanic or Latino 1 (3.4) 1 (3.4)
More than one race/ethnicity 5 (17.2)
Age (years)
20–30 16 (55.2)
31–40 13 (44.8)
Mean (SD) 30.7 (±3.5)
Education
High School 2 (6.9)
Some College 8 (27.6)
Bachelor’s 9 (31.0)
Graduate Degree 10 (34.5)
Employment
Full-Time 12 (41.4)
Homemaker 12 (41.4)
Other 5 (17.2)
Household Income
$21 k-$40 k 4 (13.9)
$41 k-$60 k 5 (17.2)
$61 k-$80 k 15 (51.7)
$81 k+ 5 (17.2)
Exclusive Breastfeeding
≥ 6 mo. of age 20 (68.9)
≤ 6 mo. of age 9 (31.1)
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in the study had breastfed, there was a strong belief that
if infants were breastfed it was not possible for them to
be overweight. For example, one mother stated, “I think
it’s impossible for a breastfed baby to be overweight.
Um, I suppose a formula fed baby could be overfed if
that parent, or care provider was constantly using that
as the only tool to use to calm, to meet their needs…but
I don’t think that it’s possible with a breastfed baby”
(mother of NWI). Another mother mentioned “I mean,
especially breastfed babies are probably not as at risk
but, you know, I mean if they…. bottle feed, you know,
you get the sugar in there. Especially if you start giving
them solids early you can get a little, I mean…there is
gestational diabetes babies. Like, those things are fat.
You know, you have a 14-pound newborn…. that’s a fat
baby” (mother of OWI).
Conversely, a smaller portion of mothers did not be-
lieve it was possible for an infant to be overweight. Their
reasoning was similar to those who thought they could
be, due to exclusive breastfeeding. As one mother noted:
“At this age? No. (Laughter)…I just don’t think at 8
months, especially breastfed…I just don’t think they
can…I don’t think they’re eating enough of foods that
make you overweight yet” (mother of OWI). Prevalent in
both those who did and did not think infants were over-
weight was an underlying belief that at this age it was
too soon to classify infants in a category with such nega-
tive connotations.
Mothers views are not negatively influenced by others
Mothers rarely mentioned that others within their social
network (pediatrician, family, friends) negatively im-
pacted their beliefs about their infants’ weight. This was
primarily due to either a lack of discussion about weight
or lack of care of what others thought. Specifically, only
one mother reported being told their infant was over-
weight or at-risk of being overweight by a pediatrician.
This mother of an OWI revealed her pediatrician had
mentioned a concern about her infant’s weight but then
the provider changed their mind. The parent noted:
Well, when she was little they told me that she was
obese and it, I mean obviously you don’t like to hear
that. Then I was at the pediatrician by myself with her
and I told them, I told her about her Dad’s side [big]
and they were like oh never mind. So I was like ok so
you need to, they need to do a lot of background.
Before they were just like well she is just obese. She’s
a big girl, she always has been...
Almost all mothers mentioned that other people had
commented on the size of their baby primarily as either
being big or small. Most mothers appeared to view these
comments positively and that it was common in society
to make comments about the size of a child particularly
in regards to how they were growing. Over half of all
mothers discussed that family, friends, and complete
strangers had commented that their child was “big”.
Interestingly, only a portion of these mothers were a
mother of an OWI. One mother mentioned that people
commented “Just that he’s healthy, chubby, big” (mother
of OWI). As one mother mentioned, “they always say
he’s large but we know he’s about average so it’s fine”
(Mother of NWI). Another mother of an OWI men-
tioned others had stated “Just that he’s growing fast, his
chunky thighs, but I like those.”
Several mothers discussed how people made com-
ments that their infant was small for their age. Almost
all of the mothers who commented that others said their
child was small were mothers of NWI; however, one
mothers’ infant was overweight. This mother stated
“They say she is so small all of the time…but I think it’s
because her head is little.” Similar to mothers who re-
ported people mentioning the larger size of their infants,
mothers who mentioned the smaller size also viewed this
as positive and were aware of their infant’s small stature.
Of the few mothers who appeared to perceive comments
about the size of their infant negatively, all felt that
others did not know the complete picture of the health
of their infant and were not “bothered too much” by
these comments. As one mother of an OWI noted
“Sometimes they can say that he’s hefty or husky which
to me they just don’t know what they are looking for…
they can be a little buggy.”
Perceptions of infant physical activity
Infants can be physically active
A majority of mothers thought an infant could be phys-
ically active. When mothers described how their infants
took part in activity, they primarily referred to it in
terms of general mobility. Interestingly a few mothers
who discussed general mobility as the method of infant
activity mentioned they thought this was related to a
personality characteristic or not being in restrictive de-
vices. For example, a mother of an OWI stated “I think
some babies just like to lay and some babies are really…
wiggly and moving their arms and kicking and just mov-
ing more…definitely some babies are more chill and just
like to relax.” Another mother saw these differences
within two of her children as she discussed “…like my
older child moved a lot more than he does…he’s just
content to just sit there” (mother of NWI). A few
mothers felt that infants were naturally inclined to be
active unless factors in the environment prohibited this
activity. For example, a mother of a NWI stated, “Like, if
they’re restricted to a play pen or one of those exersau-
cers or things like that too much. That would definitely
limit their ability to burn off energy.”
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Others referred to physical activity in terms of it being
linked to their infant’s specific movements (rolling,
crawling, walking). One mother of a NWI mentioned “…
being able to like push himself up when he’s on his
tummy” and another mother stated “kicking and rolling
and running and crawling.” A handful of mothers also
mentioned their infant was physically activity only in
terms of playing with toys such as jumpers as one
mother described her child was active when “actively
jumping in their jumper and not just like standing there
propped up against [something]” (mother of a NWI).
Intention for future promotion of physical activity
When asked about what type of activities they would
promote to help their kids be active as they continued to
grow, the most common answers included promotion of
playing outside in general or organized activities such as
sports. Interestingly mothers of OWIs more often dis-
cussed playing outside while mothers of NWIs more
often mentioned sports and organized classes. One
mother of an OWI stated “Um, you know, going to the
park and going on walks and bike rides.” While a mother
of a NWI said “now that he’s um, old enough to do swim
lessons we’ll probably do that and then, just playing
outside all the time or playing sports mostly, is what we
do with his older brother too.” Only half of mothers
specifically mentioned they would promote activity on a
daily basis.
Family and mothers’ impact on physical activity
Almost half of mothers mentioned the potential positive
impact their family would have on their infants’ physical
activity levels. This was either due to the parents, sib-
lings and/or the entire family being active. As one
mother mentioned, “Um, his mom and dad are both very
physically active. Um, his older brother is too so it’s just
kind of our lifestyle” (mother of NWI). Another mother
of an OWI stated, “We all workout. We have dogs. Yep,
going for walks. Um, I workout. I do like the home
workout videos. Um, and so, as he’s been little I, I in-
corporate him into those so I feel like as he gets older
he’ll want to do those with us.” When discussing an in-
fant’s current physical activity though, only a few talked
about the importance of infants interacting with others
during this time. For example, one mother mentioned
the importance of being “physically active by like being
on the floor, encouraging them to roll, encouraging them
to crawl” (mother of NWI).
A majority of mothers appeared to be role modelling
physical activity as they stated they were currently phys-
ically active with over half of mothers being active four
or more days per week. The most common activities
mothers participated in were walking or some type of
cross-training/strength activity. One mother of an OWI
stated “Um, just, I walk. Um, every morning. Um, that’s
about it and chasing kids.” Another mother discussed “I
lift, crossfit, and run, and walk. I have to. It is just when
I, it’s my release, it’s my one hour alone, every day”
(mother of NWI). Despite mothers talking about their
own physical activity levels, only a few mentioned the
importance of parent modeling in the promotion of
healthy behaviors and all but one of these mothers had
an OWI. As the mother of an OWI stated, “I mean a lot
of it is what they see you doing in the household. What
you are feeding them, what they see you eating, the
things you are cooking, drinking, those kinds of things.
So, um, a lot of it is, you know, what you are doing.”
However, none of the mothers specifically mentioned
role modeling in relation to their own physical activity
levels.
Discussion
This study aimed to understand how mothers of NWI
and OWI perceive their infant’s weight and physical ac-
tivity. A general theme was mothers’ perceptions of in-
fant weight. Although most thought infants could be
overweight, primarily due to overfeeding and/or using
formula, no caregivers included their own infant in this
description. Many thought that breastfed infants could
not be overweight. This could be a normative belief of
their society, a majority of whom exclusively breastfed
their infants for six months or longer, which may be
leading women to associate formula feeding as a nega-
tive behavior thus leading to negative health outcomes
such as obesity. Interestingly, there is evidence that
breastfeeding is associated with a lower prevalence of
obesity later in life and has been promoted as an obesity
prevention strategy [44]. However, more information re-
garding parental overfeeding and its link to infant weight
for both breast and formula fed infants is needed [26].
Breastfeeding alone does not completely buffer an over-
weight child from long-term risk of obesity. Since know-
ledge is a precursor to health behavior change, making
parents aware of other risk factors during infancy such
as rapid increases in weight could be important for obes-
ity prevention efforts [36, 45]. Additionally, future re-
search could explore the social norms and beliefs
regarding weight in breastfeeding mothers.
Relatedly a person’s cultural norms and beliefs (nor-
mative beliefs) can also greatly influence what is per-
ceived to be socially acceptable, thus impacting mothers
parenting practices [36]. Specifically, other researchers
have found family members, especially grandparents,
can have a large influence on an infant’s feeding prac-
tices [46, 47]. As such, family members or comments by
others about infants could also influence parents’ per-
ception of their infant’s weight. Yet regardless of infant
size, few mothers viewed these comments about the size
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of their infant as negative. For those mothers who had
heard comments that their child was “big”, this may re-
flect a similar finding from other studies that mothers
prefer “fatter” infants and/or this is the cultural norm of
how one talks about infants [14, 16]. Redsell and col-
leagues [16] only found a preference for larger infants
from parents who were overweight themselves. Overall,
in this study, comments from others did not appear to
be a factor in parents’ perceptions of their infants’
weight.
Our findings appear to be consistent with previous re-
search in that pediatricians may not be having conversa-
tions regarding infant weight [8, 10, 12]. Only one
mother could recall her pediatrician addressing her in-
fant’s weight and after learning of a family history of
large size the pediatrician recanted their concern. As 11
of the infants in this study were overweight it is note-
worthy that so few pediatricians had addressed this
subject with parents. Future research should assess pedi-
atricians’ recollection of discussing weight with parents
of infants as well as to determine what pediatricians take
in to consideration when deciding to discuss concerns
about weight and how to promote healthy eating and
physical activity habits during infancy.
In regards to mothers’ behavior, their interview
responses reflected their awareness of some general
physical activity guidelines but few reported engaging in
behaviors to promote physical activity such as interact-
ing with their child in physical activities. This is con-
cerning as this is a key aspect of the physical activity
recommendations and a critical need of healthy early de-
velopment [48]. The lack of discussion of interacting
with their infant may be a result of mothers’ perceptions
that infants are naturally active and are not in need of
maternal guidance and interaction [32, 49] or due to the
views of some mothers in our study and others who
thought the activity levels of infants was due to person-
ality characteristics [50, 51]. The lack of reported inter-
action could also be due to mother’s lack of self-efficacy
for promoting infants’ activity. Evidence suggests that
many young children do not achieve recommended
levels of physical activity [52, 53]. Future research stud-
ies could examine parent’s self-efficacy for interacting
with their and providing physical activity for their in-
fants. Regardless, efforts to increase parents’ knowledge
of the importance of physical activity and to enhance
their self-efficacy for engaging in physical activities with
infants is warranted [32]. Offering low or no-cost infant/
parent play classes at a hospital or community center for
parents to obtain knowledge and mastery experiences
could be a viable strategy to verbally encourage mothers
to interact during this play time. Relatedly, parents and
other caregivers (e.g., family members, childcare pro-
viders) should be made aware of the potential negative
impact of infant sedentary behaviors (i.e., sitting in re-
strictive devices, watching television). While research is
still needed to examine the impact of these behaviors in
infancy, given the impact sedentary behaviors has had
on older populations the public health and healthcare
community should not wait for evidence to mount and
be proactive in their promotion of healthy physical be-
haviors in infancy.
Interestingly, mothers discussed playing outside or or-
ganized classes such as sports as future physical activity
promotion efforts. Outdoor play offers numerous bene-
fits to health including motor development and mental
health [54, 55]. Further, participation in organized sport
could provide opportunities to increase behavioral skills
for life-long participation in physical activity and partici-
pation is associated with a lower body mass index (BMI)
[56, 57]. The role of weight in the early development of
these healthy physical activity habits is not fully under-
stood. Some research suggests adiposity (e.g., central adi-
posity, skinfold assessments) is associated with delays in
the achievement of motor milestones in infancy (e.g.,
rolling over, sitting up, walking) which could deter future
participation in general physical activity and sport; how-
ever, more research is needed [58].
Regardless of the type of physical activity, it is import-
ant to note that all mothers intended to promote phys-
ical activity. These opportunities provide avenues for
mastery experiences and observational learning with
peers and family members, which could lead to
improved physical activity. Further the promotion of
these activities could provide instrumental (i.e., taking
child to sport practice) or emotional (i.e., verbally en-
couragement) support which is also linked to improved
physical activity levels [36, 59, 60]. It is important to
note that while not specifically asked, these mothers did
appear to have access to opportunities for their child to
be physically active based on their own physical activ-
ities. Lack of access to appropriate physical activity envi-
ronments due to issues such as lack of safety, sidewalks
or open space has been a consistent barrier to physical
activity found in the literature [61]. Increased opportun-
ities for activity through avenues such as a safe environ-
ment or access to a park are important to the
development of healthy behaviors [36, 61]. More re-
search is needed to explore if parents have taken these
factors into consideration when considering future phys-
ical activity promotion efforts.
Despite the fact that over half of mothers were cur-
rently active for four or more days/week, few mothers
mentioned the importance of role modeling and none
discussed actually participating in physical activity with
their infants as a way of role modeling. Role modeling
can provide infants and young children opportunities to
learn from their mothers how to be physically active
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which can also lead to later increases in their own self-
efficacy for physical activity [36]. Several studies report
the important influence parental activity and support for
physical activity can have on children’s activity levels [32,
62–64]. Specifically, Hnatiuk and colleages [65] found
that the amount of time an infant spent being physically
active with their mother at 9-months of age predicted
physical activity levels at 19-months of age. As some
mothers in this study mentioned they purposefully were
active alone as a “release”, encouraging mothers to spend
additional time with their infants being active may be
important for infants to observe and learn about physical
activity to establish long-term physical activity habits.
Additionally, multiple mothers reported that the po-
tential positive impact of their family and/or siblings
could have to promote the infant’s future physical activ-
ity. When families are physically active together this
could promote collective efficacy for physical activity
which could lead to improved physical activity levels for
the entire family. Further, this could contribute to a
child’s normative beliefs about physical activity early on,
believing that physical activity is a socially acceptable be-
havior [36]. Previous findings show older siblings activity
is positively associated with the younger siblings [66,
67]. However, if physical activity is limited just to sib-
lings, parents may believe physical activity is a natural
inclination of all children [32]. Thus, parents might not
see the value of older siblings’ role-modeling positive
physical activity behaviors.
Importantly, collective efficacy may not be limited to
families. A previous research study found an association
between time spent with children of the same age at 4-
months of age and physical activity at 19-months of age
[65]. Future physical activity promotion efforts should
focus on the importance of family-based approaches and
play groups with respect to both role modeling and en-
gaging in physical activity opportunities together. Fur-
ther research should also examine the impact of mother/
infant active play groups on infant and early childhood
physical activity.
Strengths and limitations
This study is strengthened by exploring the perceptions of
mothers of both NWI and OWI about infant obesity and
physical activity. However, due to the sample characteristics
(e.g., participants resided in the Midwest, included only
mothers, most exclusively breastfed for six months or lon-
ger, and reported middle to high-income levels), the find-
ings may not be readily generalizable to other populations.
Future research studies should explore these topics in dif-
ferent regions, with both mothers and fathers, with a variety
of different feeding strategies, and broader socioeconomic
characteristics. Other limitations included the classification
of infants as overweight if they were deemed to be
overweight at any of the three appointments and the study
design in which interviews only occurred at the third visit.
Future research should explore differences in parents’
perception of OWI and NWI based on consistency of clas-
sifications at all time points with a larger sample size in
order to provide a more systematic comparison to examine
differences. A further limitation is the length of the inter-
view (average length 22 min). Given that infants were with
mothers during the interviews and they had taken part in
additional measures for the overall study, the research team
determined that a shortened interview guide could still pro-
vide detailed information and lessen participant burden. An
additional limitation is that the findings were analyzed by
researchers involved in the study, which could have biased
the findings. While the researchers took part in validation
strategies including reviewing the findings with an external
researcher, including an external researcher in the prelimin-
ary analysis could have further strengthened the findings.
Finally, it is important to note that societal view of child-
hood obesity and concern about obesity prevention begin-
ning in infancy and the importance of physical activity are
relatively recent targets of concern in early childhood.
Thus, the pediatricians’ role in providing information to
parents regarding infant obesity and physical activity and
the sources of information available to parents on these
topics are both changing, offering rich opportunities for
further research.
Conclusions
Overall, this study shows that most mothers thought in-
fants could be overweight, primarily due to overfeeding
and/or using formula, yet did not identify their own
infant as overweight. In addition, mothers thought in-
fants could be active but rarely mentioned their own
interaction with infants as a part of promoting physical
activity with their child. Efforts are needed to inform
mothers about the dangers of overfeeding with both
breast and formula fed infants as well as the importance
of being active with their infants. Without prompting,
mothers discussed several topics related to key factors of
Social Cognitive Theory that could lead to long-term
healthy physical activity habits for infants such as family
social support and collective efficacy for activity. How-
ever, issues such as normative beliefs regarding ability of
breastfed infants to be overweight and mothers’ potential
lack of self-efficacy for promoting infant activity could
deter infant physical activity promotion efforts. Interven-
tions grounded in Social Cognitive Theory, could lead to
improved infant health. For example, interventions tai-
lored towards increasing parents’ knowledge of risks as-
sociated with infant obesity and the importance of infant
physical activity as well as ensuring equitable opportun-
ities for infants and families to take part in physical ac-
tivity could help to alter societal norms and expectations
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as well as enhance mothers’ self-efficacy regarding en-
gaging in activity with their infants. To best understand
the influence of physical activity promotion and inter-
action between mothers and infants on physical activity,
motor skill development, and obesity, a larger-scale
study is needed. Additionally, future research studies
should examine the influence of fathers as well as cul-
tural and ethnic beliefs about obesity on infant weight
and physical activity behaviors.
Additional file
Additional file 1: Interview Questions. Semi-structured interview questions.
The full list of interview questions. (DOCX 13 kb)
Abbreviations
NWI: Normal weight infant; OWI: Overweight infant
Acknowledgements
We would like to thank all of the mothers for their participation in this study.
Funding
This research was supported by the National Institute of General Medical Sciences
of the National Institutes of Health under Award Number P20GM109090.
Availability of data and materials
The data used and analyzed during the current study is available from the
corresponding author on reasonable request.
Authors’ contributions
DD conceived and designed the study, analyzed the data, and wrote a
significant portion of the manuscript. KS helped to develop the interview
protocol, conducted interviews, transcribed interviews, analyzed the data,
and was a major contributor to the manuscript. AK helped to develop the
interview protocol, provided feedback on analysis and provided feedback on
manuscript drafts. VM helped to develop the interview protocol and
provided feedback on drafts of the manuscript. All authors
read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Consent for publication
Parents completed a consent form in which they agreed to allow
information from the study to be published.
Ethics approval and consent to participate
The study was approved by the University of Nebraska Medical Center
Institutional Review Board. Participants provided written consent to
participate in the study.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1University of Nebraska at Omaha, School of Health and Kinesiology, 6001
Dodge Street, Omaha, NE 68182, USA. 2University of Nebraska at Omaha,
Department of Biomechanics, 6160 University Drive, Omaha, NE 68182, USA.
3University of Nebraska at Lincoln, College of Education and Human
Sciences, 1400 R St Lincoln, Lincoln, NE 68588, USA.
Received: 26 March 2017 Accepted: 13 June 2017
References
1. De Onis M, Blossner M, Borghi E. Global prevalence and trends of
overweight and obesity among preschool children. Am J Clin Nutr.
2010;92:1257–64.
2. Roy SM, Spivack JG, Faith MS, Chesi A, Mitchell JA, Kelly A, et al. (2016).
Infant BMI or weight-for-length and obesity risk in early childhood. Pediatr.
2016;137:e20153492.
3. Taveras EM, Rifas-Shiman SL, Sherry B, Oken E, Haines J, Kleinman K, et al.
Crossing growth percentiles in infancy and risk of obesity in childhood.
Arch Pediatr Adolesc Med. 2011;165:993–8.
4. World Health Organization. Report of the commission on ending childhood
obesity. http://apps.who.int/iris/bitstream/10665/204176/1/9789241510066_
eng.pdf?ua=1 (2016). Accesed 20 January 2017.
5. Shashaj B, Bedogni G, Graziani MP, Tozzi AE, DiCorpo ML, Morano D, et al.
Origin of cardiovascular risk in overweight preschool children: a cohort
study of cardiometabolic risk factors at the onset of obesity. JAMA Pediatr.
2014;168:917–24.
6. Herouvi D, Karanasios E, Karayianni C, Karavanaki K. Cardiovascular disease in
childhood: the role of obesity. Eur J Pediatr. 2013;172:721–32.
7. Dee A, Kearns K, O’Neill C, Sharp L, Staines A, O’Dwyer V, et al. The direct
and indirect costs of both overweight and obesity: a systematic review.
BMC Res Notes. 2014;7:242.
8. Brown J, Weedn A, Gillaspy S. Childhood obesity management in primary
care: a needs assessment of pediatricians to guide resource development. J
OK St Med Assoc. 2013;107:518–22.
9. Carnell S, Edwards C, Croker H, Boniface D, Wardle J. Parental perceptions of
overweight in 3–5 yr olds. Int J Obes. 2005;29:353–5.
10. Chelvakumar G, Levin L, Polfuss M, Hovis S, Donohoue P, Kotowski A.
Perception and documentation of weight management practices in
pediatric primary care. WMJ. 2014;113:149–53.
11. Eckstein KC, Mikhail LM, Ariza AJ, Thomson JS, Millard SC, Binns HJ. Parents'
perceptions of their child's weight and health. Pediatr. 2006;117:681–90.
12. Huang TT, Borowski LA, Liu B, Galuska DA, Ballard-Barbash R, Yanovski SZ, et
al. Pediatricians' and family physicians' weight-related care of children in the
US. Am J Prev Med. 2011;41:24–32.
13. Jimenez-Cruz A, Bacardi-Gascon M, Castillo-Ruiz O, Mandujano-Trujillo Z,
Pichardo-Osuna A. Low income, Mexican mothers’ perception of their
infants’ weight status and beliefs about their foods and physical activity.
Child Psych Human Dev. 2010;41:490–500.
14. Laraway KA, Birch LL, Shaffer ML, Paul IM. Parent perception of healthy
infant and toddler growth. Clin Pediatrics. 2010;49:343–9.
15. Rausch JC, Perito ER, Hametz P. Obesity prevention, screening, and
treatment: practices of pediatric providers since the 2007 expert committee
recommendations. Clin Ped. 2011;50:434–41.
16. Redsell SA, Atkinson P, Nathan D, Siriwardena AN, Swift JA, Glazebrook C.
Parents' beliefs about appropriate infant size, growth and feeding
behaviour: implications for the prevention of childhood obesity. BMC Public
Health. 2010;10:711.
17. Reyes I. An evaluation of the identification and management of overweight
and obesity in a pediatric clinic. J Ped Health Care. 2015;29:e9–14.
18. Sarrafzadegan N, Rabiei K, Nouri F, Mohammadifard N, Moattar F, Roohafza
H, et al. Parental perceptions of weight status of their children. ARYA
Atherosclerosis. 2013;9:61–9.
19. Shi L. The impact of primary care: a focused review. Scientifica. 2012;2012:1–22.
20. Lindsay AC, Sussner KM, Kim J, Gortmaker S. The role of parents in
preventing childhood obesity. Futur Child. 2006;16:169–86.
21. Pocock M, Trivedi D, Wills W, Bunn F, Magnusson J. Parental perceptions
regarding healthy behaviours for preventing overweight and obesity in young
children: a systematic review of qualitative studies. Obes Rev. 2010;11:338–53.
22. Scaglioni S, Salvioni M, Galimberti C. Influence of parental attitudes in the
development of children eating behaviour. Br J Nutr. 2008;99(Suppl 1):22–5.
23. Avery AB, Magnus JH. Expectant fathers’ and mothers’ perceptions of
breastfeeding and formula feeding: a focus group study in three US cities. J
Hum Lactation. 2011;27:147–54.
24. Russell CG, Taki S, Laws R, Azadi L, Campbell KJ, Elliott R, et al. Effects of
parent and child behaviours on overweight and obesity in infants and
young children from disadvantaged backgrounds: systematic review with
narrative synthesis. BMC Public Health. 2016;1:151.
Dinkel et al. BMC Public Health  (2017) 17:585 Page 9 of 10
25. Shaker I, Scott JA, Reid M. Infant feeding attitudes of expectant parents:
breastfeeding and formula feeding. J Adv Nurs. 2004;45:260–8.
26. Fildes A, van Jaarsveld CH, Llewellyn C, Wardle J, Fisher A. Parental control
over feeding in infancy. Influence of infant weight, appetite and feeding
method. Appetite. 2015;91:101–6.
27. Zachry AH, Kitzmann KM. Caregiver awareness of prone play
recommendations. Am J Occ Ther. 2011;65:101–5.
28. National Association for Sport and Physical Education (NASPE), an
association of the American Alliance for Health, Physical Education,
Recreation and Dance, Active Start: A Statement of Physical Activity
Guidelines for Children Birth to Five Years Reston, VA: NASPE, 2002, 5–11.
29. Williams HG, Pfeiffer KA, O'neill JR, Dowda M, McIver KL, Brown WH, et al.
Motor skill performance and physical activity in preschool children. Obes.
2008;16:1421–6.
30. Diamond A. Close interrelation of motor development and cognitive development
and of the cerebellum and prefrontal cortex. Child Dev. 2000;71:44–56.
31. Birken CS, Lichtblau B, Lenton-Brym T, Tucker P, Maguire JL, Parkin PC, et al.
Parents' perception of stroller use in young children: a qualitative study.
BMC Public Health. 2015;15:808.
32. Hesketh KR, Goodfellow L, Ekelund U, McMinn AM, Godfrey KM, Inskip HM,
et al. Activity levels in mothers and their preschool children. Pediatr. 2014;
133:e973–80.
33. Pesch MH, Wentz EE, Rosenblum KL, Appugliese DP, Miller AL, Lumeng JC.
“You’ve got to settle down!”: mothers’ perceptions of physical activity in
their young children. BMC Pediatr. 2015;15:149.
34. Thompson AL, Adair LS, Bentley ME. Maternal characteristics and perception
of temperament associated with infant TV exposure. Pediatr.
2013;131:e390–7.
35. Duncan PM, Shaw JS, Hagan JF. Bright futures: guidelines for health
supervision of infants, children, and adolescents. 3rd ed. American Academy
of Pediatrics; 2008.
36. Kelder SH, Hoelscher D, Perry CL. How individuals, environments, and health
behaviors interact: Social Cognitive Theory. In Health Behavior: Theory
Research and Practice 5th ed. 2013, 159–182.
37. Dinkel D, Snyder K, Molfese V, Kyvelidou N. in pressPostural control
strategies differ in normal weight and overweight infants: Gait & Posture.
38. Creswell JW. Qualitative inquiry and research design: choosing among five
approaches. 3rd ed. Washington, DC: Sage Publications; 2013.
39. de Onis M, Onyango AW, Van den Broeck J, Chumlea CW, Martorell R.
Measurement and standardization protocols for anthropometry used in the
construction of a new international growth reference. Food Nutr Bull.
2004;25(Suppl 1):S27–36.
40. Ogden CL, Kuczmarski RJ, Flegal KM, Mei Z, Guo S, Wei R, et al. Centers for
Disease Control and Prevention 2000 growth charts for the United States:
improvements to the 1977 National Center for Health Statistics version.
Pediatr. 2002;109:45–60.
41. Dicicco-Bloom B, Crabtree BF. The qualitative research interview. Med Educ.
2016;40:314–21.
42. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psych.
2006;3:77–101.
43. Creswell JW, Miller DL. Determining validity in qualitative inquiry. Theory
Pract. 2000;39:124–30.
44. Horta BL, Victora CG. Long-term effects of breastfeeding: a systematic
review. World Health Organization. http://biblio.szoptatasert.hu/sites/default/
files/Long-term_effects_of_breastfeeding_WHO2013.pdf. Accessed 10
October 2016
45. Ong KK, Loos RJ. Rapid infancy weight gain and subsequent obesity:
systematic reviews and hopeful suggestions. Acta Paediatr. 2006;95:904–8.
46. Barnett MA, Scaramella LV, Neppl TK, Ontai LL, Conger RD. Grandmother
involvement as a protective factor for early childhood social adjustment. J
Fam Psych. 2010;24:635–45.
47. de Medeiros GF, Van der Sand CP, Girardon-Perlini MO, Cabral FB. Influence
of grandmothers on infant feeding: what they say to their daughters and
granddaughters. Acta Paul Enferm. 2011;24:534–40.
48. Richter L. The importance of caregiver-child interactions for the survival and
healthy development of young children: a review. World Health
Organization. 2004; http://www.who.int/maternal_child_adolescent/
documents/924159134X/en/. Accessed 15 Aug 2016
49. Lopez-Dicastillo O, Grande G, Callery P. Parents’ contrasting views on diet
versus activity of children: implications for health promotion and obesity
prevention. Patient Educ Couns. 2010;78:117–23.
50. Bentley GF, Goodred JK, Jago R, Sebire SJ, Lucas PJ, Fox KR, et al. Parents’
views on child physical activity and their implications for physical activity
parenting interventions: a qualitative study. BMC Pediatr. 2012;12:1.
51. Hinkley T, Salmon J, Okely AD, Crawford D, Hesketh K. Influences on
preschool children's physical activity: exploration through focus groups.
Fam Comm Health. 2011;34:39–50.
52. Pate RR, Pfeiffer KA, Trost SG, Ziegler P, Dowda M. Physical activity among
children attending preschools. Pediatr. 2004;114:1258–63.
53. Vanderloo LM, Tucker P. Physical activity and sedentary time among young
children in full-day kindergarten: comparing traditional and balanced day
schedules. Health Educ J. 2016; doi:10.1177/0017896916643354.
54. Aarts MJ, de Vries SI, van Oers HAM, Schuit AJ. Outdoor play among
children in relation to neighborhood characteristics: a cross-sectional
neighborhood observation study. Int J Beh Nutr Phys Act. 2012;9:98.
55. Burdette HL, Whitaker RC, Daniels SR. Parental report of outdoor playtime as
a measure of physical activity in preschool-aged children. Arch Ped Adol
Med. 2004;158:353–7.
56. Quinto RA. Children’s weight and participation in organized sports. Scan J
of Pub Health. 2011;39:687–95.
57. Shea C, Dwyer J, Heeney ES, Goy R, Simpson JR. The effect of parental feeding
behaviours and participation of children in organized sports/activities on child
body mass index. Canadian J Dietetic Pract Res. 2010;71:e87–93.
58. Benjamin Neelon SE, Oken E, Taveras EM, Rifas-Shiman SL, Gillman MW. Age
of achievement of gross motor milestones in infancy and adiposity at age 3
years. Matern Child Health J. 2012;16:1015–20.
59. Loprinzi PD, Trost SG. Parental influences on physical activity behavior in
preschool children. Prev Med. 2010;50(3):129–33.
60. Trost SG, Sallis JF, Pate RR, Freedson PS, Taylor WC, Dowda M. Evaluating a
model of parental influence on youth physical activity. Am J Prev Med.
2003;25(4):277–82.
61. Davison KK, Lawson CT. Do attributes in the physical environment influence
children's physical activity? A review of the literature International journal of
behavioral nutrition and physical activity. 2006;3:19.
62. Mattocks C, Ness A, Deere K, Tilling K, Leary S, Blair SN, et al. Early life determinants
of physical activity in 11 to 12 year olds: cohort study. BMJ. 2008;336:26–9.
63. Vander Ploeg KA, Kuhle S, Maximova K, McGavock J, Wu B, Veugelers PJ.
The importance of parental beliefs and support for pedometer-measured
physical activity on school days and weekend days among Canadian
children. BMC Public Health. 2013;13:1132.
64. Moore LL, Lombardi DA, White MJ, Campbell JL, Oliveria SA, Ellison RC.
Influence of parents’ physical activity levels on activity levels of young
children. J Pediatrics. 1991;118:215–9.
65. Hnatiuk J, Campbell KJ, Ridgers ND, Hesketh KD. Early childhood predictors
of toddlers’ physical activity: longitudinal findings from the Melbourne
infant program. Int J Beh Nutr Phys Act. 2013;10:123.
66. Liu GC, Wiehe SE, Aalsma MC. Associations between child and sibling levels
of vigorous physical activity in low-income minority families. Int J Ped Adol
Med .2014;1:61–68.
67. Raudsepp L, Viira R. Influence of parents’ and siblings’ physical activity on
activity levels of adolescents. Eur J Phys Educ. 2000;5:169–78.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Dinkel et al. BMC Public Health  (2017) 17:585 Page 10 of 10
